Simulium (Gornphostilbia) chumpornense sp. nov. is described from reared adults, pupae and mature larvae collected from southern Thailand.
Since Takaoka and Suzuki (1984) reported 19 black-fly species (Diptera: Simuliidae) from Thailand, seven more species were added (Takaoka and Saito, 1996; Takaoka and Adler, 1997) , totaling the number of simuliid species from this country to 26 consisting of 22 named and four unnamed species.
In 1996-1999, one of us (CK) made faunistic and ecological surveys on Simuliidae in various provinces of Thailand, and collected many species including five new species, nine newly recorded ones, and two unnamed ones (i.e., Simulium sp. A and S. sp. B, sensu Takaoka and Suzuki, 1984) . In our recent cytogenetic papers (Kuvangkadilok et al., 1998 (Kuvangkadilok et al., , 1999a (Kuvangkadilok et al., , 1999b , we have applied two Malaysian known species names, i.e., S. caudisclerum and S. feuerborni, for S. sp. A and S. sp. B, respectively.
In addition, we have already described four of the five new black-fly species, of which three were assigned to the subgenus Simulium s. str. and the one remained unplaced in any subgenera (Takaoka and Kuvangkadilok, 1999) . We herein describe the remaining one new species which apparently belongs to the subgenus Gornphostilbia, and give brief notes on the nine known species which were newly recorded from Thailand.
The morphological features and terms used herein follow mostly those of Crosskey (1969) , and partially those of Takaoka (1983) . All type specimens of a new species will be deposited in the Department of Biology, Faculty of Science, Mahidol University, Bangkok, Thailand.
DESCRIPTION OF NEW SPECIES

Simulium
(Gomphostilbia) chumpornense Takaoka and Kuvangkadilok sp. nov.
Female. Body length 1.8 mm. Head. As wide as thorax. Frons ( Fig. 1 ) brownish black, dull, moderately covered with yellowish white, scale-like, recumbent hairs ( Fig.  2 ) (except median longitudinal portion narrowly bare on upper 1/2) , and with 1 dark hair on upper part of right side; lower narrow juncture to clypeus also fully covered with yellowish white, scale-like, recumbent hairs; frontal ratio 1.5:1.0:1.7; frons-head ratio 1.0:4.0. Fronto-ocular area ( Fig. 3) well developed, narrow.
Clypeus brownish black, dull, densely covered with yellowish white, scale-like, recumbent hairs interspersed with several dark hairs along each lateral margin. Antenna (Fig. 4) Pleural membrane bare. Katepisternum brownish black, longer than deep, with fine, short, yellowish white hairs. Legs. Foreleg: coxa and trochanter pale yellowish white; femur dark grey; tibia pale yellowish white, with basal knee black, and with subbasal and subapical dark grey bands; tarsus brownish black with basal knee of basitarsus yellow, with sparse dorsal hair crest; basitarsus nearly cylindribrownish black; trochanter pale yellowish white; femur dark grey with apex paler; tibia pale yellowish white on basal 2/5 with dark grey or light brown subbasal band, and medium brown on distal 3/5; tarsus light to medium brown with basal 2/3 of basitarsus, and base of 2nd tarsal segment yellowish white. Hind leg (Fig. 7) : coxa medium brown, trochanter pale yellowish white; femur light brown with base pale yellowish white and apical cap medium brown; tibia yellowish white on basal 2/3 with dark grey subbasal band, and brownish black on distal 1/3; tibia much angulate posteriorly at distal 1/3 and also at basal 1/3 when viewed laterally; tarsus brownish black except basal 2/3 or a little more of basitarsus, basal 1/2 of 2nd tarsal segment, and base of 3rd tarsal segment yellowish white; basitarsus narrow, sus. All femora, tibia and parts of tarsus densely covered with pale or dark, scale-like hairs. Claws (Fig. 8 gill divided vertically near base into 2 main stout filaments, of which upper one is much thicker than lower one, and with 5 slender filaments each arising independently from its dorsal or outer surface; lower main stout filament further divided into 2 slender filaments, of which outer one is somewhat thinner at least near bifurcation than the inner one; all filaments light yellow-ish brown, subequal in length to one another (1.2-1.6 mm) , slightly tapered toward apical tips; cuticular surface of filaments with distinct annular ridges and furrows gradually becoming indistinct apically, and densely covered with minute tubercles; annular ridges on basal portion of upper and lower main filaments very distinct forming reticulate pattern, with relatively larger tubercles on ridges and smaller ones on interridges.
Abdomen. Terga 1 and 2 pale yellow, almost bare; tergum 1 with 1 simple, slender seta on each side; tergum 2 with 1 simple, slender, short seta and 5 short, somewhat spinous setae, submedially on each side; terga 3 and 4 pale, each with 4 hooked spines and 1 short, somewhat spinous seta on each side; tergum 5 lacking spine-combs; terga 6-9 each with distinct spine-combs in transverse row, together with comb-like groups of minute spines on each side; tergum 9 with a pair of distinct, conical terminal hooks, which have round apex. Sternum 4 with 1 simple hook (slightly smaller in size than those on sternum 7) and a few simple, slender, minute setae on each side; sternum 5 with a pair of bifid hooks submedially on each side; sterna 6 and 7 each with a pair of bifid inner and simple or bifid outer hooks somewhat spaced from each other, and a few, simple, short, slender minute setae on each side. Each side of segment 9 with 3 grapnel-like hooklets. Cocoon. Simple, wall-pocketshaped, neatly and compactly woven without open spaces in webs, moderately extending ventrolaterally; anterior margin somewhat thickly woven; posterior 1/2 with floor roughly woven; individual threads indistinct; Mature larva.
Body length 3.8-4.0 mm. Body pale yellowish, with dark greyish transverse band on 1st thoracic segment and on each abdominal segment. Cephalic apotome pale yellow, moderately covered with short colorless setae; head spots indistinct. Antenna with 3 segments (of subequal length) and apical sensillum, longer than stem of labral fan. Labral fan with 28-31 main rays.
Mandible ( Fig. 19 ) with comb-teeth decreasing in size from 1st to 3rd; mandibular serration consisting of 2 teeth (1 large and 1 small) ; large tooth directed anteroventrally, making an acute angle distally with ventral margin of mandible. Hypostomium ( Fig.  20) with an anterior row of 9 teeth, of which median tooth subequal in length to each corner tooth, and longer than 3 intermediate teeth on each side; lateral margin with 1 tooth or 2; hypostomal bristles 3 or 4 in number, slightly diverging posteriorly from lateral margin on each side. Postgenal cleft (Fig. 21) REMARKS. This new species is assigned to the varicorne species-group within the subgenus Gornphostilbia, defined by Takaoka and Davies (1996) , by having the antenna with 2+8 segments in place of the usual 2+9 segments.
The pupa of S. chumpornense is characterized by the arrangement of the eight gill filaments, as shown in Figs. 17 and 18 . All the four known speices of the varicorne species-group, i.e., S. varicorne Edwards from Indonesia and Peninsular Malaysia, S. shogakii Rubtsov from Japan, Korea, and China, S. burtoni Takaoka and Davies, and S. novemarticulatum Takaoka and Davies, both from Peninsular Malaysia, have the ordinary arrangement of eight gill filaments (i.e., 3+3+2 filaments) (Bentinck, 1955; and Davies, 1995; unpublished data). However S. chumpornense seems to be most closely related to S. varicorne since the pupal gill of the latter species is first divided into two rather stout filaments near its base, as in S. chumpornense.
The adults of S. chumpornense are easily separated from S. novemarticulatum by the antenna consisting of 2+8 segments (c.f., 2+7 segments in the latter). Among the other three related species which have 2+8 antennal segments, this new species seems to be more closely related to S. varicorne than to S. burtoni and S. shogakii by having the similar flat ventral plate in the male genitalia.
The ventral plates of the latter two species are produced ventrally near its posterior margin (Bentinck, 1955; Takaoka and Davies, 1995) . The female of S. chumpornense is easily distinguished from S. shogakii by having the ellipsoidal sensory vesicle (Fig. 5) {c.f., globular in the latter according to Bentinck (1955) }, and from S. burtoni by having the different color pattern of the antenna (Fig. 4) . In the antenna of S. burtoni, first and second flagellar segments are dark yellow, and third to eighth ones are dark brown, though most of the inside surface of the fourth segment is yellowish (Takaoka and Davies, 1995) . The female of S. varicorne has not been known as yet. ECOLOGICAL NOTES. The larvae and pupae of this species were collected from fallen leaves and/or trailing grasses in several streams of various widths 0.5-5.0 m. The water temperature and acidity of the streams were 24.0-26.5°C and pH 7.6-9.4, respectively. This species was collected together with S. grossifilum, S. nakhonense, S. nobile, S. parahiyangum, S. quinquestriatum, S. sheilae, S. siamense, and S. tani. REMARKS. S. angulistylum was originally described from Peninsular Malaysia (Takaoka and Davies, 1995 ECOLOGICAL NOTES. The pupae and larvae of this species were collected from fallen leaves and/or small plant roots in several streams 0.5-3.0 m wide. The water temperature and acidity of the streams were 24-26°C, and pH 7.0-8.4, respectively.
NOTES ON NEWLY RECORDED SPECIES
This species was collected together with S. fenestratum, S. grossifilum, S. nakhonense and S. tani.
REMARKS. S. sheilae was originally described from Peninsular Malaysia, and was assigned to the ceylonicum species-group by Takaoka and Davies (1995) . This species is separated from other related species of the same group by the enlarged oblong female sensory vesicle (ca. 0.7 times as long as 3rd maxillary palpal segment) and the almost brown male hind basitarsus (though basal 1/3 or a little less somewhat paler) . The reared adult female and male specimens, as well as pupal and larval ones examined in this study, are morphologically almost the same as those originally described.
Simulium
( Gomphostilbia) dentistylum Takaoka and Davies, 1995 Simulium (Gomphostilbia) dentistylum Takaoka The water temperature and acidity of the streams were 24.0-26.0°C and pH 7.4-7.5, respectively. This species was collected together with S. asakoae, S. chainarongi, S. nakhonense, S. nodosum, S. parahiyangum, S. siamense and S. tani. REMARKS. S. dentistylum was originally described from Peninsular Malaysia (Takaoka and Davies, 1995) . This species is very similar to S. parahiyangum by having the eight short very slender pupal gill filaments on each side, and the very deep larval postgenal cleft, but differs from the latter by the arrangement of the pupal gill, the fewer tubercles on each round ridge of the pupal antennal sheaths, and the absence of the dorsal protuberances on the larval abdomen.
The two pupae and one reared adult male from Thailand agree well morphologically with the original descriptions. REMARKS. This species was originally described from pharate pupal and larval specimens from Peninsular Malaysia and was tentatively assigned to the subgenus Morops (Takaoka and Davies, 1995) . However, it was transferred to the subgenus Gomphostilbia when its adult male reared from a pupa was obtained and studied (Takaoka, 2000) . The pupa of this species is characterized by its gill of much inflated form with six finger-like projections and with eight slender thread-like filaments (Takaoka, 2000) . The pupa and larvae collected from Thailand agree well morphologically with the redescriptions (Takaoka, 2000) . ECOLOGICAL NOTES. The pupae and larvae of this species were collected from fallen leaves in streams 1.0-3.0 m wide. The water temperature and acidity were 25.0-27.0°C, and pH 7.8-9.4, respectively . This species was collected together with S. angulistylum, S. chumpornense, S. nakhonense and S. siamense .
REMARKS. S. nobile was originally described from Java (de Meijere, 1907) , and later recorded from South Sumatra (Edwards, 1934) , Peninsular Malaysia and Sabah (Crosskey, 1973) . This species is a type species of the nobile species-group, and is readily distinguished , by its six short slender pupal gill filaments , from S. nodosum, the only species of the same group so far known from Thailand.
The Thai specimens examined in this study are morphologically almost the same as the Javanese specimens redescribed by Takaoka and Davies (1996) ECOLOGICAL NOTES. The pupae and larvae of this species were collected from rock and stone surfaces in streams 1.0-2.0 m wide. The water temperature and respectively. This species was collected together with S. nakhonense, S. quinquestriatum and S. siamense.
REMARKS. S. rudnicki was originally described only from two females collected from Langkawi Island, Malaysia, and remained ungrouped within Simulium s.
str. (Takaoka and Davies, 1995) . Two pharate females dissected out of the pupae collected from Thailand conform to the original description in most characters including the yellowish leg colorings and the anterior gonapophyses with a narrow transparent portion along inner and posterior margins. The pupae collected from Thailand are not different from those of S. rudnicki recently collected from Langkawi Island (unpublished data) . They have six slender gill filaments on each side. ECOLOGICAL NOTES. The only one pupa of this species was collected from a fallen leaf in a small stream ca. 1.0 m wide. This species was collected together with S. grossifilum and S. malayense.
REMARKS. The reared female and its pupal exuvia examined in this study agree well morphologically with those originally described from Peninsular Malaysia by Takaoka and Davies (1997) . The female of this species is very similar to S. rudnicki, but differs from the latter by the darker leg colorings.
